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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the performance of a 
semiconductor laser and the like by arranging a carrier injection 
region symmetrically to an optical waveguide. 

SOLUTION: A first clad layer 2 of first conductivity type, an active 
layer 3, a second lower clad layer 4A of second conductivity type, a 
current constriction layer 5 of first conductivity type, and a 
semiconductor layer 6 for causing difference of refractive index are 
sequentially grown epitaxially on a substrate 1. A stripe-like opening 
of specified width is then made by etching until the interface of 
current constriction layer 5 and second lower clad layer 4A is 
reached. Any one of the semiconductor layer 6 or current 
constriction layer 5 is then subjected to selective etching to form a 
semiconductor layer for causing difference of refractive index or 
second etching for enlarging the opening of current constriction 
layer. Finally, a second upper clad layer of second conductivity type 
is grown epitaxially and contiguously to the second lower clad layer 
through the opening in the semiconductor layer for causing 
difference of refractive index and current constriction layer 5. 
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[0016 ] 

In other words, in this case, as shown in Fig.l, 
an etching mask, or an etching resist layer 21, a 
photoresist layer, for example, is formed by coating 
on the refractive index difference formation 
semiconductor layer 6. In this etching resist layer 
21, a striped opening 21h having an opening width Wi Q , 
for example, an opening width of 2 11 m-6 U m, corresponding 
to the width Wi of the opening 5h formed in the current 
blocking layer 5 of relatively narrow side in width which 
is ultimately obtained as shown in Fig. 7, is formed by 
photolithography. An opening 6h Q having the width 
corresponding to the width of the opening 21h is then 
pierced through the opening 21h, with this resist used 
as an etching mask, only in the refractive index 
difference formation semiconductor 5 of the upperlayer 
by RIE (Reactive Ion Etching), which is a selective 
anisotropic etching and exhibit etching properties to 
the refractive index difference formation semiconductor 
layer 6 of the upperlayer composed of GaAs, while 
exhibiting low etching properties to the current 
blocking layer 5 composed of AlGaAs thereunder. 
[_0 01 7 J 

Next, as shown in Fig. 2, an opening 5h Q having the 
width corresponding to the above width Wi G is pierced 



in the current blocking layer 5 of the underlayer through 
the openings 21h and 6h c by RIE which exhibits no 
selectivity for etching, namely, an non - select ive 
anisotropic etching . 
[ 0018 ] 

In this example, the first step includes the 
preceding stage of the etching step in which the opening 
6h G is formed in the refractive index difference 
formation semiconductor layer 6 by selective RIE, and 
the following stage of the non - select ive etching step 
in which the opening 5h G is formed in the current blocking 
layer 5, while the above selective RIE step shown in 
Fig. 1 may be eliminated, and the formation of the opening 
6h G in the refractive index difference formation 
semiconductor layer 6 of the upperlayer through the 
opening 21h of the resist layer 21 by non - select ive RIE 
and the formation of the opening 5h Q in the current 
blocking layer 5 of the underlayer may be performed in 
the same etching step. However, in the case where the 
formation of the both openings of 6h and 5h are 
simultaneously performed without using such two-step 
etching having the preceding and following stages, it 
becomes difficult to control the etching time when the 
whole thicknesses of the both layers 6 and 5 are small. 
It is thus desirable to adopt the method described in 
Fig.l, in which etching is first performed only to the 

r^fractiye index dif ^e-r~enee- formation^ semic^nlTuctblf 

layer 6 of the upperlayer by selective RIE in the preceding 
stage of etching, and then etching is performed to the 



current blocking layer 5 in the following stage. 
[0019] 

The second etching step is subsequently performed 
by selective etching . That is, in this exapmle , as shown 
in Fig. 3, etching is performed only to the refractive 
index difference formation semiconductor layer 6 to the 
side direction by high- select ive isotropic etching, such 
as chemical etching using tartaric acid-based etchant, 
which exhibits etching properties to the refractive 
index difference formation semiconductor layer 6 
composed of GaAs while hardly exhibiting etching 
properties to the current blocking layer 5 composed of 
AlGaAs , in order to widen the width of the opening 6h Q 
formed earlier to form a striped opening 6h having the 
width Wr which is aimed. Since the etching is hardly 
performed to the current blocking layer 5 at that time, 
the opening 5h having the predetermined width Wi 
corresponding to the above width Wi Q of the opening 21h 
of the resist layer 21 can be formed. 
[ 0020 ] 

Thereafter, as shown in Fig. 4, the resist layer 
21 is removed, and the second epitaxial growth step is 
performed, in which a second upper cladding layer 4B 
having the same composition as the under cladding layer 
4A, namely, composed of the second conductive type, in 
this example p-type Alo.5Gao.5As, and additionally, a cap 
-layer- —7- -composed -of -p- type- GaAs " whiclr "is the Isame 
conductive type as the one above are continuously 
epitaxial - grown on the whole surface of the refractive 



Index difference formation semiconductor layer 6, by, 
for example , MOCVD , through the opening 6h and the opening 
5h of the current blocking layer 21 thereunder, in other 
words, with the second upper cladding layer 4B buried 
inside of these openings 6h and 5h and in contact with 
the under cladding layer of the above second cladding 
layer . 
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